Three species [Ceratinella playa new species, Erigone denticulata Chamberlin & Ivie, Mermessus denticulatus (Banks)] in the spider family Linyphiidae were associated with emergent vegetation in playa wetlands in the Southern High Plains of Texas. Playa wetlands are being rapidly degraded in the Great Plains of the U.S.A. We describe and illustrate the new species Ceratinella playa from a male and female from Briscoe County, Texas. Erigone denticulata is redescribed and illustrated from males and females from Texas. New distributional records are provided for E. denticulata from the U.S.A.: Colorado, Idaho, Nevada, Oregon, Texas, Utah, and Wyoming. All of these except those from Wyoming are new state records. A new county record of Mermessus denticulatus is reported from Texas.
INTRODUCTION
The family Linyphiidae currently has 578 genera and > 4,300 described species (Platnick 2007) . Member species are found throughout the world, except for mainland Antarctica. They occupy almost all terrestrial habitats, even ice and snow, but are most diverse and abundant in mesic environments or wetlands (Ubick et al. 2005) . Because ballooning is a common means of moving great distances by some members of this family, some species have global distributions. Others are much more limited in their range and occupy restricted environments such as caves and isolated islands (Buckle et al. 2001; JCC, ND pers. obs.) . This paper describes investigations in the playas in the south-central U.S.A. Although the Spanish word "playa" means beach, the word is used on the Southern High Plains (Llano Estacado) of Texas and New Mexico, U.S.A., for shallow depressional wetland features. The approximately 25,000 to 30,000 playas are the most numerous hydrogemorphic features in the Southern High Plains (Fig. 1 ), but they only occupy 2% of the landscape (Haukos & Smith 1994) . Therefore, they serve as key sites of biodiversity in this otherwise flat, semi-arid landscape (Bolen et al. 1989) . Playas are recharge wetlands each existing within its individual watershed (Smith 2003) . As depressional recharge wetlands, they only receive water from precipitation and runoff from the immediate area. They only lose water to groundwater recharge and evapotranspiration. Playas are ephemeral and their hydroperiods are extremely variable, varying from days to over a year (Smith 2003) .
In the spring and summer, playa ecosystems change when rain from thunderstorms inundates dry playas. These playas, along with those containing water from previous rainfall, become habitat for enormous numbers of aquatic invertebrates (Anderson & Smith 2000 , Hall et al. 2004 . Some of the insects mature and emerge from the waters to feed the many terrestrial predators.
Wetlands are being rapidly degraded throughout the Great Plains, U.S.A. (Smith 2003) . The greatest immediate threat to playas is sedimentation resulting from erosion of cultivated soils surrounding the wetlands (Luo et al. 1997) . These eroded upland soils have buried hydric soils, which subsequently alters hydroperiods and dependent floral and faunal communities (Smith & Haukos 2002) .
Although the presence of the family Linyphiidae is documented in playas (Smith 2003) , this is the first study to identify members of this family to genus and species. Prior to this study, the two species described here were taxonomically uncertain and only listed to family. Additionally, another described species from a more recently revised genus (Mermessus denticulatus) is also reported. We describe a new species of Ceratinella and provide a modern redescription of Erigone denticulata Chamberlin & Ivie.
MATERIALS AND METHODS

Collection Methods
Spiders described here were collected as part of a food web study (Torrence 2007 ) focusing on aquatic invertebrates and larval amphibians. We took one sweep, 5 m long, with a net (dimensions: 33 x 51 cm, pore size 500 μm at each of four locations within 12 playas every other day. The bottom of the net remained on the floor of the playa, and at water depths < 33 cm the net breached the surface of the water. The net pushed down emergent vegetation, and consequently we collected spiders and other invertebrates occupying the canopy of emergent vegetation. The number of terrestrial invertebrates inhabiting the canopy comprised about 0.6% of the total abundance of invertebrates collected (Torrence 2007 
Laboratory Methods
Samples were preserved in the field in 70% ethanol, transferred to the laboratory for sorting and enumeration, and then were transferred to fresh 70% ethanol. For illustration, specimens were examined in 70% ethanol with a SMZ-U Nikon dissection microscope. A Nikon Coolpix 950 digital camera attached to that microscope was used to take a photograph of the carapace, pedipalp and all other structures for illustration. The digital photo was then used to trace structure proportions, and the illustration was detailed and shaded by referring back to the structure under the microscope. Female genitalia were excised using a sharp entomological needle and transferred to 85% lactic acid to clear non-chitinous tissues. A temporary lactic acid mount was used to examine the genitalia with an Olympus BX40 compound microscope, and was photographed and illustrated as explained above. The genitalia and the rest of the spider was then rinsed and placed in microvials filled with 70% ethanol. All measurements were made using an ocular micrometer in the eyepiece of a Nikon/ SL3-D compound microscope. Photographs presented here as Figs 4-7 were made with a Nikon Coolpix E8800 mounted on the same Nikon/SL3-D microscope with stacks of images being combined with AutoMontage and PhotoShop. Specimens or detached parts were examined for measurements and descriptions while immersed in K-Y® brand jelly. After > hour, this material dries and becomes too rigid to manipulate the specimens into desired positions. The viscosity of the jelly was decreased by the addition of 100% glycerol. Descriptions are based on specimens that were preserved in ethanol. The anatomical terminology follows that presented in the Spiders of North America (Ubick et al. 2005) . Calculation for the location of metatarsal trichobothria (Tm) follows Denis (1949) . Acronyms for collections are the American Museum of Natural History, New York (AMNH); Collection Paquin-Dupérré, Montréal, Québec, Canada (CPAD); Invertebrate Collection, Museum of Texas Tech University (TTU-Z).
TAXONOMY Family Linyphiidae Blackwall
Ceratinella Emerton
Comments.-Members of Ceratinella and Ceraticelus (= Idionella Banks, following Buckle et al. 2001) are very similar to each other in that these species have a dorsal shield or scutum on the abdomen of at least the males.
There are 29 recorded species of Ceratinella globally. Platnick (2007) listed 28 species in Ceratinella ranging across the Holarctic region, and a species from New South Wales. Ubick et al. (2005) recognized 14 from North America. A total of 41 species of Ceraticelus Simon is recorded in North America (Ubick et al. 2005) and Platnick (2007) catalogued an additional three species from Russia and the northern West Indies.
Previously members of Ceratinella were considered to have the cephalic area unmodified in males, Ceraticelus species have this area unmodified, or with one or two lobes. The Ceratinella cheliceral fang sometimes is shortened and has a double curve, promargin with 0 denticles, retromargin with 0-2 denticles; whereas the Ceraticelus fang is straight, not curved nor shortened. The Ceratinella cheliceral promargin has 4 denticles, retromargin with 2 denticles. TmIV is present in Ceratinella, absent in Ceraticelus. The Ceraticelus formosus group (= Idionella, in part): cephalic region unmodified, dorsal scutum of abdomen extends over anterior of abdomen to contact pedicel; epigastric scutum extends up only to pedicel. Apophysis of pedipalpal tibia extends sideways from mid-tibia, then abruptly right-angled (anteriorly) near tip.
As can be seen by comparing the description of our new species with the character list above, our species is more like Ceraticelus in the cheliceral dentition (having numerous denticles) and TmIV absence, but that group is confused and polyphyletic as is Idionella (see Buckle et al. 2001) . We have chosen to include our species in Ceratinella because the pedipalpal morphology appears to match more closely other members of that genus. The pedipalpal embolus is coiled basally; distally with final loop, no break or prong in distal half, distal loop not recurved upon itself at an acute angle (more gently rounded); radical tailpiece elongated and spiraled throughout. Diagnosis.-The unmodified cephalic region, coiled pedipalpal embolus, distally arising tibial apophysis, cheliceral dentition pattern-promargin 5-6, retromargin 2, and cheliceral fang not double-curved separate this species from all Ceratinella, Ceraticelus, and Idionella.
Ceratinella playa
Description.-Male (Holotype, Fig. 8 ): Total length: 1.54 mm; carapace length: 0.68 mm; carapace width: 0.51 mm. Carapace smooth to slightly rugose, cephalic region unmodified, without pits, brownishorange infuscate with dark brown (Fig. 4) . Sternum wide brownish-orange infuscate, smooth, coxae of legs IV widely separated, posterior of sternum broadly truncate, its flat end about 1/3 sternum maximum width (Fig.  5) . Chelicerae uniformly colored as carapace. Cheliceral stridulatory file not evident with dissection microscope (visible as striae at 200X). Cheliceral fang straight, not shortened, unmodified; promargin with 1 large and 5 smaller denticles (Fig. 4) , retromargin with 2-3 smaller denticles (Fig. 5 ) (small denticles on both margins equal in size). Abdomen unpatterned, scutum 0.75 mm long, remainder of abdomen 0.12 mm long. Scutum amber to orange with numerous large granules (anterior granules pointed and hooked) tipped with long setae (Fig. 6 ), dorsal scutum extends over anterior of abdomen to near the pedicel. Epigastric scutum extends up only to pedicel. Abdomen pale tan, sclerotized and amber colored around spinnerets ventrally. Legs light amber; tibia II-IV with one dorsal macroseta; TmI 0.49, TmIV absent. Pedipalpal tibia with a thick, stout, curved apophysis ( Figs 10-12) ; tibial apophysis with a fine field of minute denticles on mesal side of tip (visible at 400X); embolus thin, coiled basally, not separate from ductule, no break or prong in distal half (Fig.  10, 11) , distally with final loop, distal loop not recurved upon itself at an acute angle (more gently rounded); radical tailpiece elongated and spiraled throughout (Fig. 10) ; protegulum white to light gray colored, contrasting with darkened sclerotized parts; other details of the pedipalp are as in Figs 10, 11. Female: Total length: 1.54 mm, carapace length: 0.75 mm, carapace width: 0.46 mm. Carapace colored like legs, chelicera slightly darker. Carapace setal pattern with 4 erect setae along midline. Sternum colored as carapace but more infuscate with dark brown. Cheliceral promargin with 2 large and 3 small denticles and retromargin with 2 denticles. Cheliceral stridulatory file not visible with dissection microscope (visible as striae at 200X). Abdomen length 0.79 mm, seta-crowned tubercles much less pronounced than in male, uniformly colored (no pattern nor maculations) dark brown, densely covered with semi-erect setae; without scutum. Legs light yellow to amber; tibia II-IV with one dorsal macroseta each, tibia I with 2 smaller macrosetae; TmI 0.44, TmIV absent. Posterior portion of the epigynal plate sclerotized as in Fig. 13 . Spermathecae only faintly visible through the cuticle and not extending beyond the epigynal plate (Figs 14-16 ). Spermathecae oval, fertilization ducts strongly curved inwards, copulatory ducts short and curled/looped (Figs 14-16) .
Distribution.-Thus far only collected within about an 11 km radius of Silverton, Briscoe County, Texas, U.S.A.
Habitat.-The canopy of emergent aquatic vegetation within playa wetlands. The type locality had primarily grasses when it was photographed (Figs 2, 3) , a year before the collections were made.
Etymology.-The specific name is a noun in apposition to the genus, Ceratinella; from the western U.S.A. English "playa" meaning shallow depressional wetlands in the Southern High Plains, U.S.A. (not the Spanish "playa" = beach). The name refers to discovering this species in playas. FIGURES 10-16. Male holotype and female allotype Ceratinella playa new species: 10, distal end of pedipalpus of male, ventral view; 11, distal end of pedipalpus of male, retrolateral view; 12, pedipalpal tibia of male, dorsal view; 13, epigynum, ventral view; 14, spermathecae, ventral view; 15, spermathecae, dorsal view; 16, spermathecae, posterior view. Abbreviations used: CO copulatory opening, CD copulatory ducts, E embolus, FD fertilization ducts, PC paracymbium, PT protegulum, PTA pedipalpal tibia apophysis, S spermatheca, SPT suprategulum, ST subtegulum, TE tegulum, TP radical tailpiece. Terminology follows Hormiga (2000) . Scale bars = 0.05 mm.
Mermessus denticulatus (Banks)
Tmeticus denticulatus Banks 1898, 243, pl. 14, fig. 29 ; see Platnick (2007) Comments.-Although this spider was not collected in the present study in Briscoe and Swisher Counties, a male voucher from Anderson's (1997) study of playas in Floyd County (the county immediately south of Briscoe County) revealed this species. This specimen was collected in the emergent vegetation in a playa. The new county record for this spider fills a blank in its recorded range. When Millidge (1987) revised the genus and updated the species description and distribution, he listed samples from Potter, Knox, and Lipscomb Counties from northwestern Texas, but did not provide specifics on the localities. Platnick (2007) listed the range of this species as U.S.A. to Colombia, introduced to Europe. The only natural history information provided by Millidge (1987) was that adults were collected from throughout the year and the only habitat mentioned was "crevices in a clay bank in Georgia."
Erigone denticulata Chamberlin & Ivie (Figs 7, 9, (17) (18) (19) (20) (21) (22) (23) Erigone denticulata Chamberlin & Ivie 1939, 57, fig. 2 ; Levi & Levi 1951, 220; Levi & Levi 1955, 36; Buckle et al. 2001, 116; Platnick 2007 . Diagnosis.-Male with marginal rows of large and smaller sharp pointed denticles on the sides of carapace (Figs 7, 9, 17) ; pedipalpal patella with large and long distal apophysis, with single small denticle at about midpoint ( Figs 7, 18) ; pedipalpal tibia straight across distodorsal end, not notched or otherwise modified in center (Fig. 16 ). Female epyginum with only slightly rounded lobes posteriorly (Fig. 21) ; spermathecae elongate and compressed in center (Figs 22, 23) .
Description (Briscoe County, specimens illustrated).-Male (Fig. 9 ): Total length: 2.18 mm; carapace length: 1.05 mm; carapace width (excluding denticles): 0.77 mm; carapace with lateral row of denticles with a small ridge above row ( Fig. 7; similar to Hormiga 2000, fig. 86a ). Sternum darker brown. Chelicera depressed basally on retrolateral marginal face, with 8 large, distally curved denticles on anteriolateral margins and 10-12 denticles scattered over promargin basally, also few short thick macrosetae basal to stridulatory file, promargin with 1 mega denticle and 1 large denticle, retromargin with 3 denticles plus 1 smaller distal denticle; cheliceral stridulatory file as large striae on posteriolateral surface (visible with dissection microscope). Cheliceral fang thickened on basal half and with a brush of very fine denticles centrally. Abdomen 1.13 mm long, uniformly colored, no patterns. Legs, tibia I-IV with one dorsal macroseta; metatarsus I with dorsal trichobothrium, TmI 0.43, TmIV 0.52. Pedipalpal femur curved mesally, then dorsally, recurved at distal end (Figs 9, 18) , mesal side with longitudinal row of denticles; patella with a thick, stout, apophysis (Figs 7, 18) ; tibia straight across distodorsal end, not notched or otherwise modified in center, mesal side (about 2/3 from basal end) with raised area tipped with small spur-like point (Fig. 18, 19) ; embolus thick, straight, pointed at tip (Figs 18, 19) ; other details of pedipalp as in Fig. 19 .
Female: Total length: 2.65 mm, carapace length: 1.05 mm, carapace width: 0.75 mm; carapace coloration as in male, pattern 3 erect setae along midline. Carapace and chelicerae dark amber to yellowish-brown, sternum darker brown; carapace elevated in anterior third; posteriolateral margins of carapace with noticeable small granules to minute denticles; without ridge laterally as in male. Chelicera slightly enlarged basally, with 6-8 denticles in a row on anteriolateral margin; promargin of cheliceral fang furrow with 2 larger and 3 smaller denticles (distal most minute), retromargin with 3 denticles (one distal smaller denticle on each chelicera); stridulatory file not visible with dissection microscope (present as striae on posteriolateral margin at 200X). Abdomen unpatterned, darker brown to gray brown, darker than carapace; length 1.60 mm, densely covered with semi-erect setae. Legs light yellow to amber, tibia I-IV each with one dorsal macroseta; metatarsus I with dorsal trichobothrium, TmI 0.57, TmIV absent. Posterior portion of the epigynal plate sclerotized (Fig. 21) . Spermathecae only slightly visible through the cuticle and not extending much beyond the epigynal plate (Figs 22, 23) . Spermathecae oval and oriented obliquely, fertilization ducts only slightly curved, copulatory ducts long and curved (Fig. 23) .
Distribution.-Known from Colorado, Idaho, Montana, Nevada, Oregon, Texas, Utah, and Wyoming in the central and northwestern U.S.A.
Habitat.-In the present study we only found specimens in the canopy of emergent aquatic vegetation within playa wetlands and next to a man-made pond in a wet greenhouse. Levi & Levi (1951) stated that this species was also collected at Moran (Grand Teton National Park, Teton County, Wyoming) from an aspen grove.
Remarks.-In the original description of this species, Chamberlin & Ivie (1939) stated that E. denticulata was related to Erigone ostiaria Crosby & Bishop, but differed by being larger in size and by the details of the pedipalpus. By comparing Crosby & Bishop (1928) figs 149-151 to our Figs 13-15 the pedipalpal differences are apparent. Also, E. ostiaria is thus far only known from Washington State, U.S.A.
In having a mid-position denticle on the pedipalpal patella, this species could be confused with Erigone dentosa O. Pickard-Cambridge (from British Columbia south to Guatemala); however, the denticle on E. dentosa is noticeably larger and distinctly curved distally (Crosby & Bishop 1928, fig. 42 ). These are not very closely related species, but the denticle is used in the diagnoses presented by Crosby & Bishop (1928) .
Crawford (in Buckle et al. 2001 p. 116) stated that this species is probably the same as Erigone aletris Crosby & Bishop. These two species appear similar, especially in the details of the pedipalp in ventral view, but we are able to separate the two taxa. As illustrated by Paquin & Dupérré (2003, figs 958-963 ) E. aletris differs from E. denticulata in features of the male and female genitalia. Erigone aletris occurs throughout much of the northern Holarctic region and appears to be absent from the plains of the central U.S.A. 17, carapace of male; 18, pedipalpus of male, ventral view; 19, enlarged view of pedipalpal tibia of male, ventral view; 20, pedipalpal tibia of male, dorsal view; 21, epigynum, ventral view; 22, spermathecae, posterior view; 23, spermathecae, dorsal view. Abbreviations used: CD copulatory ducts, D patellar denticle, E embolus, FD fertilization ducts, PA patellar apophysis, PC paracymbium, SA suprategular apophysis, S spermatheca, TA tegular apophysis, TE tegulum, Terminology follows Hormiga (2000) . Scale bars for figures 17, 18 = 0.25 mm, all other figures = 0.05 mm.
DISCUSSION
Our study confirms what most spider taxonomists have determined through extensive investigations, genera within the Linyphiidae require serious taxonomic revision. Similarily, the taxonomic bounds of Ceratinella and Ceraticelus are unclear and require investigation.
Although C. playa and E. denticulata appear in only a few of the playa collections, their apparent rarity is most likely due to under collection (Smith 2003) . Most likely, C. playa and E. denticulata have a wide distribution in playas, if not prairie wetlands in general, because linyphiids are highly mobile. These small spiders travel in the air on strands of silk (Weyman et al. 2002) . Establishing the geographic range of these species would require extensive sampling. Inadvertently discovering a new species highlights the importance of identifying unknown specimens. Discovering a new species in playas has conservation importance because playas are not protected under any state or federal policy and have not received significant conservation by state or federal agencies. Playas face many threats, of which loss of playa volume is the greatest (Luo et al. 1997) . Sedimentation can also alter vegetation structure (Smith & Haukos 2002) , the habitat in which we found these spiders. Finding a new species and new occurrences of species within these wetlands highlights the need for conservation of geographically isolated wetlands not protected under the Clean Water Act of the U.S.A.
